Rhythmic morphology in a microtidal low-energy beach by Mujal Colilles, Anna et al.
1.1	Introduction


















































There	are	 in	 the	 literature	many	 theoretical	 studies	on	 rhythmic	 surf	 zone	bars	and	on	 large	 scale	 shoreline	undulations.	However,	 the	application	of	 such	 studies	 to	 specific	 features	observed	 in	nature	 is	much	 scarcer.
Moreover,	 there	are	no	studies	of	rhythmic	surf	zone	bars	coexisting	with	 large	scale	undulations.	Therefore,	 the	Trabucador	beach	case	has	provided	a	unique	opportunity	of	studying,	 for	 the	 first	 time,	both	types	of	 features	 in
coexistence	and	from	both	views:	observations	and	modelling.
The	primary	objective	of	the	present	paper	is	a	more	thorough	description	and	characterization	of	the	rhythmic	morphology	in	this	beach.	We	mainly	use	spectral	analysis	of	the	shorelines	from	aerial	orthophotos	during	the
































































Year Resolution	(cm/px) LFTB	bars Alongshore	Und.
1946 100 YES YES
1956 50 YES YES
1983 50 YES YES
1993 2500 NO YES
1994 50 YES YES
1996 2500 NO YES
2000 50 NO YES
2004 50 NO YES
2007 50 YES YES
2008 50 YES YES
2009 25 YES YES
2010 25 YES YES
2011 25 YES YES
2012 25 YES YES
2013 25 YES YES


























where	λ1	 is	 the	 fundamental	wavelength	 and	 ξ	 is	 the	 spatial	 coordinate.	 The	 interpolation	 of	 the	 original	 ASB	 signal	 of	 the	 images	 provides	 a	 discrete	 signal	 and	must	 be	 analyzed	 through	 a	Discrete	 Fourier	 Transform	 (DFT)
algorithm.	Several	algorithms	can	be	found	in	the	literature	to	compute	the	DFT	and	most	of	them	are	clearly	affected	by	the	sampling	frequency	and	other	inherent	algorithm	parameters.	The	present	research	uses	the	Fast	Fourier
Transform	(FFT)	assuming	that	valid	wavenumbers	will	be	below	1 m‐−1.	The	results	obtained	after	the	FFT	computation	are	very	clear	for	high	wavelengths	(Figure.	7a)	but	do	not	show	robust	peaks	in	the	low	wavelength	range,	see





















Coastal	morphodynamic	 instabilities	 arise	 from	 feedbacks	 in	 the	 coupling	between	 the	hydrodynamics	 and	 the	morphology	 through	 sediment	 transport	 in	 the	 coastal	 zone	 and	 can	 explain	 the	genesis	 of	 alongshore	 rhythmic	 features	 in	 the











where	 t	 is	 time,	 x,	 y	are	Cartesian	horizontal	 coordinates	 in	 the	cross-shore	and	 longshore	directions,	 respectively,	 z = zb(x,y,t)	 is	 the	bed	 level	 and	 (qx,qy)	 is	 the	 sediment	 flux	 integrated	 in	 the	 vertical	 (including	a	bed	porosity	 factor).	A	number	 of
different	parameterizations	of	sediment	transport	can	be	used	in	the	model	but	here	we	will	use



































































































































































The	analysis	of	 the	aerial	orthophotos	and	direct	observations	of	the	Trabucador	beach	have	shown	that	the	 inner	side	commonly	features	an	 intricate	and	complex	morphology	that	 is	alongshore	rhythmic	at	a	number	of
different	lengthscales.	The	most	apparent	morphological	unit	is	the	long	finger	transverse	bars	(LFTB).	These	bars	typically	attach	to	the	shoreline	by	a	megacusp	and	both	the	mean	and	the	most	frequent	alongshore	spacings	are
about	L = 20	m.	The	spectral	analysis	of	 the	digitalized	signals	shows	many	peaks	with	 inter-annual	variability.	However,	 there	 is	always	a	significant	concentration	of	peaks	at	 the	15‐–25 m	band.	This	preferent	 lenghscale	 is	also
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